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ABSTRACT: Because of developments in high-speed aircraft and in 

gas turbines, the question of heat exchange during high- 

speed ga8 flow is acquiring considerable practical 

importance. Most of the theoretical work that has peen 
done on heat exchange and resistance during turbulent flow 
of a compressible gas relates only to the single case of 


and resistance in pipes and nozzles has received much 
less study. The least study has been devoted to heat 
exchange ana resistance conditions during the flow of 
a compressible gas in pipes, though experimental work 
has been done on this subject in the USSR and in the USA. 


auring flow in pipes is still obscure, and the present 
card 1/8 article describes experimental work on the subject. 
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Heat Exchange During Purbulent Flow of a Compressible Gas in Pires 
in the Region of Mach Number up to 4 


Preliminary results of this work have already been 
published. The experimental equipment and procedure is 
first described. The thick-walled pipe method was used, 
because it permits very accurate measurement of local 
heat flows during heating or cooling of fluid ina pipe. 
The method is based on determination of local heat 

flow from measurements of the temperature distribution 
on the inside and outside surfaces of the experimental 
pipes. In the general case, the temperature field in 
the pipe wall is two-dimensional, and equations for 
heat-flow density are of complex form. However, if 
changes in axial heat-flow are neglected, the problem 
is much simplified and the local heat flow is given by 
Eq (1). The tests were made with air delivered from a 
compressor which could give a flow of up to 900 kg/hour 
at a pressure of 7 atm. The air was cleaned and cried. 
The experimental pipe is illustrated diagrammatically 
in Fig 1. Its internal diameter of 15,95 mm was chosen 
to give the maximum value of Reynolds number for the Ue 


Card 2/8 available rate of air flow and retardation pressure, 
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The pipe was made of steel grade 1Kh18N9T which has a 

low coefficient of thermal conductivity; special 

attention was paid to the internal finish. Arrangements 

were made to measure the temperature with thermo-couples. 

Seven different nozzles could be used, giving one 

subsonic and six supersonic speeds corresponding to 

Mach numbers of 2, 2.5 (two nozzles), 3, 3.5 and 4, Air 

cooling tests were made, In working out the test results, 

the flow velocity and temperature were determined on the 

assumption of unidimensional flow, The local heat- 

transfer coefficient is given by expression (2). For 

supersonic flow, the restoration factor is given by 

expression (4), which represents the experimental] 

results with an accuracy of + 1%. During the investiga- 

tions, 63% tests were made consisting of seven reries, 

each for a definite Mach number at the inlet to the 

tube. Some of the tests were made with artificial 

turbulation of the boundary layer. Tne teste cover the 
Card 3/8 Mach number range from 0,5 to 4 and Reynolds numbers A 


pers. 
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from 40000 to go00000, The retardation temperature and 

the wall temperature were approximately constant and 

equal to 420°K and Z00°K. The flow temperature ranged 
from 400 to 100°K. Graphs showing the change of heat 
transfer over the length of the pipe are shown in Fig 4. 
They indicate that at the start of the pipe there is a 
region of laminar flow and a transitional poundary 
layer. As the Reynolds number increases the size of 
this section diminishes. The first graph of Fig 2 shows 
that heat transfer in the transitional region depends 
considerably on the degree of turbulence of flow at the 
inlet to the tube, Analysis of the process of heat 
exchange during she flow of 4 compressible gas in pipes 
based on the theory of similarity shows that under these 
conditions heat exchange depends on five criteria, 45 
in expression (5). It_is then shown how the influence 
of the gas compressibility on heat exchange may be 
determined, using expression (6), The curve corresponding 
to this formula is plotted in Fig 3a, and it will be 

cara 4/8 8°°% that most of the experimental points lie within va 
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‘A 


ti fr ‘ : - 


APPROVED FOR RELEASE: 06/15/2000 , 


"A . 
PPROVED FOR RELEASE: 06/15/2000 —CIA-RDP86-00513R001240710002-4 


69142 


~/096/60/000/05/014/021 
£194/B255 


Heat Exchange During Turbulent Flow of a4 Compressible Gas in Pizes 
in the Region of Mach Number up to 4 


line given by expression (10). Comparison of formulae 

(10) and (7) shows that in both the relationship between 
the heat transfer and the Reynolds number is the same, 
though at Mach 0 formula (10) gives results about 7% 
lower than formula (2). 10 48 concluded that for the cause 
of flow in pipes the method of governing temperature may 
be used to allow for the influence of gas compressibility 
on heat exchange. In the tests described, heat transfer 
was measured in 4 comparative ly short tube; during flow 
in short tubes, much of the tube is occupied by the 
so-called initial section in which the distributions of 
velocity and temperature are set up. Strictly speaking 
the influence of the walls extends to the entire section 
of the tube, but at the beginning of the tute there is 
only appreciable disturbance of flow in a thin layer near 
the walls, which increases in thickness as the distance 
from the inlet increases. In order to study the 
relationship between the heat transfer during flow in 
pipes and with external flow over a plate, the experime. tal 
data were worked out in the form of the so-called Y 
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two-dimensional model of flow. According to this, the 

flow in the initial section of the tube is sub-divided 

into a boundary layer and an iso-entropic core, It is 

assumed that the retardation temperature and pressure 

in the core are constant. On this basis, expression (12) 

is age as and is valid for Reynolds numbers from 

40 x 102 to 30 x 10°. The relationship between heat 

transfer and Reynolds number in this case is plotted in 

Fig 6; the scatter of experimental points is approximately 

the same as in the single-dimensional case. Formula (12) 

for heat transfer in the initial section of the tube was 

compared with the published formula for heat transfer 

from a flat sheet in the subsonic region of air flow, 

It is found that the relationship between heat transfer 

and the Reynolds number is approximately the same in the 

two cases, though heat transfer is a bit less in the tubes 

than on the sheet. The results of the comparison, plotted 
Card 7/8 in Fig 7, show the experimental data to be in good We 
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AUTHORS: Peluchou, pues Shlykov, Yu,P., Kurayeva, 1.V,. 
zakova, Ye.D., and Prozorov, V.K. 


TITLE: Calculation of Transient Temperature Fields in 
Multi-Layer Walls with Internal Heat Evolution by 
the Hydrothermal Analogy Method 


PERIODICAL: Teploenergetika, 1900, No 10, p 95 Je 
TEXT: The temperature distribution is calculated in two 


and three layer walls with internal sources of heat, required 

to determine the temperature gradients during calculation of 

the strength of assemblies in several types of heat exchange os 
equipment.) 


ASSOCIATION: Moskovskiy energeticheskiy institut 
(Moscow Power Institute) 
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TITLE: Caiculation >f heat exchange in laminar liquid flow in tutes 
within the range of low Peclet numbers 


PERIODICAL: Inzhenerno-fizicheskly zhurnal,; Vv. 4; 99- oe , 10-17 


TEXT’ The authors used an approximation method in calculating the heat 
exchange in a laminar flow of liquid within the range of low Pe numbers: 
This method 18 base on & stepped, instead of a continuous, radial tempera- 
ture variation with the Jongitudinal temperature distribution remaining ©on- 
tinuous. During these studies on stabilized flow and heat exchange in 4 
cylindrical tube 1t is assumed that “he jiquid is not compressed, that 1s 
physical parameters are constant, that frictional heat is but ittle, and 
that the flow 18 hydrodynamically stabilized. The tube is divided along 
its radius into 4 number of coaxial layers whose thickness 4, may differ in 
any general case. Phe wall of the tube 18 7ounted as one of those layers. 
By dividing the tube into n layers and establishing @ heat balance #quation 
for each of these layers one obtains n ordinary gecond-order differertin: 
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equation. which take the boundary conditions at the wall into consideration. 
The soiution of these equations yielde the temperature variation as depent- 
ings on x accurate except for a constant, for each of these iayers. The 
integration constants are determined from the boundary ecnditions at the 
inftcw and at the outflow end of the tube (or in infinity). After the equa- 
tions for the temperature fieid have been found it 1s easy to calculate tne 
local heat exchange coefficient: For a more exact calculation of the inte- 
gra., the temperature distribution 18 apprcexXimated by a4 discontinuous line. 
The suggested method 18 the more effective, the smaller the number of lay- 
ers securing an accurate computation. Comparison of the results obtained 
by this method with the accurately computed values of heat exchange 1n 
laminar flow through tubes, known from competent publications. showea that 
on division of the tube into three layers the error emount to 3% at moet, 
and to ‘% in the case of four layers. The suggested method was used in 
soiving the probiem ct heat exchange 1n a laminar flow of liquid through a 
roui1d tube with constant heat flux density at the wall {the wall was as- 
sumed to be infinitely thin). Formulas were derived for the tetjeriture 
fieid (i* a) 
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4 
are -* XY) 5 1 = Ti ways 
aft exp( © 5X) + Asy (X90) and (11.b) an AD Bgl x 
1. for the mean calorimetric temperature of the liquid (12 al 


? 


J 
4 


2 
= 4X ree + Cy (X90) and (12.b) © ig i 


oD: 

(Fig. 2), and for the loca: Nusselt number (73) 1/Nu = d_ j - q 

jz! > 
A.., B.., C., E., &, and uw, denote constants depending on 

ij 1j J J J J 

the Pe number the values of which are given in Table 1. It was shown tnat \ 
the temperature gradient at the wall, in accordance with the boundary cond: - \ 
tions, remains constant for X0 and vanishes at X¢O. The iG = F(X) curves 
are located the higher, the lower the Pe number. The effect of axial heat 
condictivity becomes conspicuous for the fact that, first, at low X values 
the Nu number rises with Pe and that, secondly, the reduced length of the 


thermal initial section [(1/Pe)(1, Fi /4)| decreases with rising Pe, tendin- 
Card 3/8 


(Fig. 3). Here. 
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towards a limit of 0 07; the relative length 2f the -hermal initial section 
increases thereon. In Fig, 4 the theoretical value of the Nusselt number 
Nui 4.36 18 compared with the experimental data with respect to the neat 


exchange during the flow of mercury in 4 round tube, and it shows satis- 
factory agreement. These data were ascertained at the Moskovskiy 
energeticheskiy institut (Moscow Power Engineering Institute) by A. Ya. 
Yushin A. 5S, Sukomel. and B. K Strigin under the supervision of cone of the 
authors. There are 4 figures. 2 tables, and 5 references: 2 Soviet-bloc. 


ASSOCIATION: Energeticneskiy institut, g Moskva (Institute of Power 
Engineering. Moscow! 


SUBMITTED: December 12. 1960 
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TITLE; 
end intermediate regions 


PERIODICAL: 


TEXT: 


Petukhov, Be S. and Yushin. 4 ra. 


} 


Heat exchange in the flow of a liquid metal in Jaminar 


Doklady Akademii nauk SSSi, v *Be, no 6. t9nt. 


By means of the experimental] arrangement shown tn Fig o'. the 


heat exchange was studied on mercury with hydrodynamic and therma. 


stabilization of the flow. 


distillation, and the two containers wer 


oxygen had been removed. 


During filling, 
e filled with argon from which 
The heat transfer coefficient was saicuiated 


marcury was purified 23y 


from the relation a = q,/nd/\t, where q, 18 the density of the neat flew 
a 


(keal/m.hr) per unit length of the test 
of the tube; At=t_-t 
W lig 


the liquid temperature in 4 certain cross section 


tube; dis the inner diame'er 
+ where ty is the wall temperature and 


329 
A correcticn 7F ‘3.e 


relation, from which er is calculated, 19 discussed, which takes haat 
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transfer through the mercury and tne tube in tne longitudinal direction 
4nto account. For the purpose of further reducing the effects produced 
by heat transfer in the longitudinal direction, tne heat transfer 
coefficients were determined in cross sections which were at a dis*ance 
of 16 d and 43 d from the beginning of the heated section of the tute 
Thus, the numbers determined here are limits, 1.e , they are minizum 
values. Tests with turbulent water showed satisfactory resuits 

The experiments with meroury were carried out in the foilowing ranges 
Pe from 14 to 600, Re from 620 to 23,500 (Pr = 0.021 + G.020;. Ta 

Fig. 2, the Nu number is graphically represented as a function ef the 
Pe number. As may be seen, Nu = 4.36 for the laminar region, and Nu = 
= 4,36 + 0.0053 Pe for the intermediate region. It 1s furtner noted 


‘ 


tha: the results obtained here agree witn an accuracy of +*% with tne 


formula Nu = 5 + 0.014 a with Pe * 400 (Re - *¢00) developed by tne 
Energeticheskiy institut AN SSSK (Institute of rower Engineering of ‘he 
AS USSE). It may further be seen that at the critical Reynolds number 
Reo; =» 2300 no considerable change of the dependence of the Nu number 


upon the Pe number occurs. Finally, the effect cf cress grooves in «ne 
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2arities in the distribution 

t ube occur, and that the use of 
Cross grooves ig yn because this may 
cause considerable errors. M. y, Vol'kenshteyn, M. A. Yel'yashevioh, 


B. OY. Stepanoy, L. S. Mayants, L. A. Ignat'yev, and I. k, Bayev are 
Mentioned, There are 3 figures an 


d 5 references: 3 Soviet-bloc ana 

2 non~Soviet-bloc, 

ASSOCIATION: Moskovakiy energeticnheskiy institut a 
Moscow Institute of Power Engineering) \ 

PRESENTED: September 14, 1960, by P. L. Kapitsa, Academician 

SUBMITTED. August 24, 1960 
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Lions of free convection. 
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the specimens in the vapour phase. Special care Was tuken lO 
onsure uniformity of heating over the Length of the specimen: 
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3 
louding. The results show that increasing the specimen Cruimeter 
reduces the second critical heat louding and that the sateriai ot 
Wieien the specimen is made has Jittle effect on the results. 

at ais shown how to use the test resuits to calculate the loadings 
at which there is equilibrium between bubble- and film-boiling. 
There are & figures and 1] table. 
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TOPIC TAGS: convective heat transfer, Rysrccynemiees motel tudes, 
‘fluid, flow, Buseelt number — 


ABSTRACT: The problem of heat ‘trensfer in. the hydrodynemis inlet sec- 

tion; >a 8 round tubs when the beet flux at the wall is ‘constent is 

solved with the following assumptions: 1) the flow end heat transfer 
, Bre ai pedy-ateates 2) the fluid is incompressible and its physicel pro- 
‘pertios ‘are constent; 3) the change in the beat flux due tb heset conduc-/- 
_. tavity ; ‘along the axis end the hest of friction are negligibly smell; 

). the texperature and velocity of the fluid in the inlet section sre 

aformly Gistributed end the velosity vector a with the axis of’ 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


TAGE We 'ATG003 363 - 


oe - 
the tubes and, 5) the densi 
dnner.‘surfece. of thetube w 
Busselt. number in the inlet 
‘welocity profile along the length 
a’ compari ave of the values of the .Mu 
letigis of .the authors and the calcu 
the article arrives at an interpolati 
“Hoos co head at the wall: 


2e. 


a eer re a a 
= 105) (4990 i)> ia 
This equation is said to describe the authors’ celoulations for a para- 
Belts ‘welooity profile witb an accuracy of + 4%, and is valid for valuen| 
-) . a 5 . aie ° ; 

( Pea 


7 a 


ix 
Orig, art. bass / 16 formulas and 3 figures. 
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i oy 
‘TITLE: Experimental investigation of heat transfer during the C 


‘supersonic flow of a gas in a round tube 
[tn 8 round tut 


‘SOURCE: Teplofizika vysokikh temperetur, v. 4, now 2, 1966, 228-232 


| 
jTOPIC TAGS: convective heat transfer, supersonic flow, gas flow 


ABSTRACT: The working section of the experimental epparatus was » brass 
tube with an inside diameter of 20.2 mm, and outer dismeter of 87 mm, 
end a length of 575 mm. The tube was water cooled. The local density 


of the heat flux was determined from the temperature drops in the walls 
of the tube. Air, previously cleaned 


eh replaceable nozzles. 
With Mach numbers at the inlet of 
the tube of < 1,2.5, 3.0, 3.5, and 4. Th: change in pressure and 


sonic and supersonic flow 
corresponded in general to the one dimensional theory. Based on the 


~6.011.35 | 
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experimental data the article derives the following two empirical 


relationships: 
St = 0,031 Re,°2Pr—.s70.47, (6) 


57028 
St = 0,013 Pe, Pr-2.8y0.02, 
The P,°* = f gedz [h(ty ¢ — te) 
ty) 


These equations ere said to agree satisfactorily with experimental data 
on heat transfer in the initial section of a tube, and for flow around a 
body, under conditions of cooling at Mach numbers M< 7. Orig. art. 
has: 7 formulas and | figures. 
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. TITLE: Theoretical calculation of heat transfer end resistance in lami 
flow of hydrogen‘dissociated in equilibrium 
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nar we 


SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 4, 1966, 531-539 


’ 


TOPIC, TAGS: heat ‘exchanger, hydrogen, proputsten fete eer — pap 
ew 


TRACT: In high-temperature heat exchangers, the viscosi tylof the gas becomes 
s0 high that a laminar flow regime is frequently established. Therefore, a 
theoretical study wes mate of th local heat transfer coefficients and the flow resistanca 
dgring laminar pipe flow of dissociated hydrogen. The heat flux through the wall 
was assumed to be constant. The results calculated for pressuresof 1, 10, and 100 
atm at 2000—5000K are presented in graphs. Orig. art. has: 5 formes and 
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' AUTHORS: Petukhov, B. S.; Royzen, L. I. 


‘ TITLE: Experimental investigation of heat exchange in the case of 
' turbulent flow of gas in tubes of annular cross section 


SOURCE: Teplofizika vy*sokikh temperatur, v- 1, no. 3, 1963, 416-424 


_ TOPIC TAGS: heat exchange, annular cross section tube, turbulent 


air flow, unilater heat supply, heat transfer coefficient, Reynolds 


number. heat flux density, thermal flow stabilization, hydrodynamic 
, flow stabilization 


ABSTRACT: In order to ascertain the effect of the geometry on heat 
exchange in tubes with annular cross sections, a topic far from fully ~ 
explained in the literature, the authors consider a procedure and 

the results of an experimental investigation of heat exchange for 
turbulent flow of air in such tubes with a diameter ratio ranging 
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ACCESSION NR: AP4017720 


from 0.07 to 0.7. The principal measurements were made with uni~ 
lateral heat supply, i.e., with constant density of heat flow in 
one of the walls, the other wall being thermally insulated. The 
heat transfer coefficients were measured on the heated walls and the — 
- adiabatic wall temperatures on the insulated walls. The Reynolds 


number range was from 10° to 3 x 10°. The coefficients were calcu- 
lated using relations derived in an earlier paper (Inzh.-fiz. zh. 
‘no. 3, 1963). To check on these relations, some of the experiments 
were carried out with both walls heated simultaneously. The data 
obtained make it possible to calculate the heat exchange for an ar- 
-bitrary ratio of heat-flux densities on the inner and outer walls. 
The data can be used to calculate heat transfer in annular tubes in 
. regions with thermal and hydrodynamic stabilization of the flow, 
for an arbitrary ratio of heat load on the walls. Orig. art. has: 
‘7 figures, 6 formulas, and 3 tables. 
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Experimental study of the effect of tne temperature factor on 
heat transfer during turbulent gas flow in pipes. Teplofiz, 
vys. temp, 3 no,1:102-108 Ja-F '65, (MIRA 18:4) 


1, Moskovskiy energeticheskiy institut. 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4 


An heise ears + 1 Bost : | eae ed = \ 


53 eke 2a es oe uae 
cae eee renee Maser ta ae Tie eee 
ge ge NE, A ap See ae Pas ae ds 2 
tN Soe os ive Vi suls Naky a vee \ Mfaee hareey caaere . tas 
wt teee Smpaceg st é s nA 2c Alig bes a SbF cia thi 8 a . a 
Hear Var .ecuMmov, G, Gey SvVirezheva, S. S.,uruzunov, O. 4s, / 
+ 
een ae © Pa ; : /f 
Cage Mone 
oy 
paabes  aneDta. GocOnpositivn Of vricvelohenyl.llas and tric yciolesy [emis 
TE Ps SPS ites Sarg teas Hest okie z . é Y Sha 
eRe Creereny enema, GGLACHIAY eli ong oes Mey De Bi 1966, G14-9i5 
' 
a we aS Al et aae tase tS Ree ee eS . 
Loom EL UTICYCLGACKY aA ad fete, Dantetls =a 
“alg . “es i betes + a =, - : : . . ra 
22 was studied, nel man deco ws lla Lew lle od 


man@, liane, baiwend, carvon, silicon, and bay. iv 


5 MNO: HY GROAN MaG. 6 Bh Fan Saks 
A -ASOSNCUS: Of Sri ete pee deades 
My Unie Gi, GOMuUiiai, cyclohexene, and higaly conceised 


ya orin 


DPC CON BAG Wy 


* a ee ep cee Cp eabidaa. 
compouncs contatains cyclohexyl rings. Jt was preposed that tho theraal deca. 

poaatiss. af urievclohexyisilenc ane tricyclonesylgemuans occurs fa stayes et ourding 
to a Nycyvide mechanism, accompantud by secondary processes of conversion of tine 

rraction praducts formed (hyurozenation, dehyiropolymerization, condensation). 

cig. art. Kass 1 table. /JPxS/ 


© 


So CODE: 07 / SUBM DATE: 26May65 / ORIG REF: 003 / OTH REF: 0603 


ad 1G . ae | ae eo 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


4 
Rr 


\ Card 1/3 UDe: 519: 17.9447 .947 


ACC NR AP?QO0777 
AULHOR: Petukhov, I. V. (Moscow) 
Ses ae ee 


O2G: none 


mony, 


"APPROVED FOR RELEASE: 06/15/2000 
Is 2s PATTIE LTTE ETH 


CIA-RDP86-00513R001 


40710002-4 
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TivL.-: On one scheme of difference approximation for the numerical solu:.2n of 


parabolic type equations 


SOURCES Znurnal vychislitel'noy matematiki 
1966, 1019-1028 


i matematichesoy fiziki, v.:, no. 6, 


: TOPIC TAGS: approximate solution, approximation calculation, approximat. .a 
convergence, approximation method, parabolic differential equation, diffi:: ential 


t 
’ 


| 
| 
! 
1 
' 


equation solution 


ABSTRACT: An autonomous scheme for the difference approximation of the . civative 
3u/9x of the second order of precision was proposed. This is used wit:..at Loss of 
; precision or degree of calculation stability in the case of the degenera::on (full or 


partial) of a parabolic type equation to an 


ordinary differential equatisa (in y). 


, the scheme is useful in boundary layer problems of gas flow, and one suc:. sroblem for 


{ 


i 
i 


ai = Lf{u}, 


' & spherical truncated cone is analyzed. The equation is of the type 


a(z, y) = 0, : 


Lu] = (mu’)’ + kau’ + ku +h, m(z, y) > 0 
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ORG: rid 
| TITLE: On one method for approximate solution of the Buler-Lambert equat a 
| SOURCE: Kosmicheskiye issledovaniya, v. 4, no. 4, 1966, 641-644 


TOPIC TAGS: approximation calculation, elliptic orbit, hyperbolic orbit, orbit 
semimajor axis, orbit calculation, electronic computer 

wv 
ABSTRACT: A method described in this paper allows the semimajor axis of an orbit to 
be determined in explicit form directly from the flight tine in the range of angular 
distances of 0O°<  < 360°. The following normalized energy characteristio of the 
orbits is examined 


XxX = a = f(7), 
where a is the semimajor axis of the flight o-bit; T «= at/a th» and where % and 


at correspond to the flight in the boundary elliptic orbit and are completely 
determined by the geometry of the flight (r,> To» ©). The relation 

-_, UCB 

hoe = A+ —+— 

we 


Gs 62961977 


3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED 
! : 


FOR RELEASE: 06/15/2000 CIA-RDP 


86-00513R001240710002-4 


__ 4 06212-67 1 pause Pas ts 0s eee a 
ACC NR: ~AP6028344 a Z 
can be used to approximate the normalized energy characteristics (see Fig. 1). ae 


Fig. 1. Normalized 
energy characteristics. 450 


—————— 


t 


Here A, B, and C are calculated from the condition of passage of the curve through two 
points and equality of the derivative d%./d«, to zero at point (1.1). The relations 
given can be used to construct a unit for calculation of zeroth approximations of the 
pemimajor axis with 6 computer. The results can be refined by ‘ssing any method of 
successive approximations. The author thanks V. A. Jl'in and S. V. Dubov for 


useful comments. Orig. art. has: 5 formas and 4 graphs. 
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AUTHOR: Grigor'yeva, V. M.; Petukhova, 5. V. 37 


TITLE: Methodological hints on the measurement of noise of vltrasonic installations 
under production conditions Aim 


SOURCE: Ref. zh. Fizika, Abs. 5Zh554 
REF. SOURCE: Nauchn. raboty in-tov okhrany truda VISPS, vyp. 6(38), 1965, 55-6) 
TOPIC TAGS: ultrasonics, acoustic noise, acoustic measurement 


ABSTRACT: Measurement conditions are formulated, measuring apparatus is suggested, 
and a procedure is described for carrying out the mearurements and for processing the 
results. The appendices contain the permissible levels of sound pressures at oper- 
ating locations of ultrasonic installations (from Gigenich. trebovaniya (Hygiene Re- 
quirements) no. 5158 - 64), and also the characteristics of measuring instruments and 


some tables for reference. (Translation of abstract) | 
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Translation from: Referativnyy zhurnal, Mekhanika, 1958 Nr, p 107 (USSR) 


AUTHOR: Petukhov, A. 1 
; ES Ng me 

TITLE: Determination of the Water Seepage Rate During the Desiccation 
of a Coal-particle Medium Having a High Degree of Nonumformity 
of the Particle Size (Opredelenive skorosti fil’tratsi vody pri 
obezvozhivani ugol’ noy sredy 5 bol'shim koeffitsiyentom neod- 
norodnosti chastits uglya po krupnosti) 


PERIODICAL: Izv. Dnepropetr gorn in-ta, 1957 Vol 27, pp LL3-119 


ABSTRACT: Results of tests are adduced relative to the determination of 
the influence of the grain-size composition (presence of a 
filler) on the filtration properties of a mixture of coal grains 
A maximal diminution of the filtcation properties of the mix: 
ture of coal grains was observec. for a 32-34 -/o content of 
small filler grains. The seepage rate of the water in a coal- 
grain medium with small-grain filler can be determined by the 
formula v. = cv3m,, where my, 1s the porosity coefficient 
of the “skeleton” of the coal-grain medium, v3 is the seepage 
rate intne filler; and ¢ 15 an empirical coefficient having a 
mean value of 1.42 (in erght different muxtures) a ‘yo omindiate Ob 
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AUTHORS: Pe tukhov, 8- S.; Popov, V- N. 


TITLE: Theoretical calculation of heat transfer ana friction re- 
sistance in laminar flow in pipe of incompressible fluid with vari- 
able physical properties 

SOURCE: Teplofizika vy *sokikh temperatur. V- 1, no. 2, 1963, 228-237 


TOPIC TAGS: heat transfer, laminar flow, coolant, air heat transfer, 

hydrogen heat transfer, MS-20 oil heat transfer, transformer oil 

heat transfer, hydraulic resistance, Nusselt number, incompressible 
luid, fluid flow, incompressible flow 


RBSTRACT: Although calculations of heat exchange and hydraulic re~ 
sistance in laminar flow of liquids with variable physical proper- 
ties in pipes are encountered in many branches of engineering, the 
existing theoretical papers are devoted only to Limited aspects of 
the problem, and none contain an analytic expression for the heat 
transfer. The authors derive analytic expressions for the Nusselt 


number and the hydraulic resistance coefficient for laminar flow in 
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a pipe, away from the inlet, for an incompressible liquid with ar- 
bitrary temperature variation of the physical properties. These 
analytic expressions are used to calculate the heat emission and 
the friction resistance for air, hydrogen, water, Ms-20 oil, and 
transformer oil. In the calculations for oil and water, the vis- 
cosity ratio Hall rig ranged from 0.16 to 51. The temperature 


factor T / for air and hydrogen ranged from 0.4 to 1.75. Em- 


wall Tig 
pirical equations are derived for the Nusselt number and the friction 
resistance. Orig. art. has: 3 figures, 14 formulas, and 1 table. 
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Heat transfer in tubes with internal heat sources in 4 
flow. Insh.-fis, zhur. 6 no.4:3-8 Ap '63. (MIRA 16:5) 


1, Institut vysokikh temperatur pri Moskovskon energeticheskom 
institute. 
(Heat—.Tranami ssion) (Hydrodynamics) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4 


 epn/epe(e)/EWr(1)/R et sfas 3 on 819 


ypes of boiling - we the 884 
face’ {eee article in 


Se eee ee ee. os ee 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: 06/15/2000 STREP SS: 00513R001240710002-4 


3 a ss ae) ee 


thematically. - Some’ peculi- 
In conclusion, the 


y institut: Katedra inzher- 
a gp Chair of mpspeerane 


"ENGL: 00 


- "OTHER: 001 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: 06/15/2000 


4 


of 


CIA-RDP86-00513R001240710002- 


AL 
s/1 gol esrone/ousicanlt 
B104/51 66 


re 


AUTHORS Petukhov, B. S., Royzen, L. I. 

ee IY aes 
TITLE? Heat transfer in tubes with annular cross section 
PERIODICAL: Inzhenerno-fizicheskiy shurnal, v- 6, now 3, 1963, 3 - 4 


TEXT: In this study the following assumptions are madet there is 
stationary flow of an incompressible liquid through a tube with annular 
cross section; the heat flow densities 4, and Q%, to the inner and to the 


outer tube wall are constant; the heat transfer along the tube axis by heat 
conduction is small compared with the convective heat transfer; the physicul 
oroperties of the liquid are independent of temperatures energ) dissipation 
is negligible. Applying the condition of a stabilised temperature field BA 


yields the equation ay _ 8 R (1+ &e cm 
x aR | a J ORY 


Cn 2a +90 (6) 
. gt 2 . 
a(ra on) 


Card 1/3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: 0 
: 06/15/2000 7 
adiacdbiabonanscebey ecto i Rohe eager enone tones 


a mae 


3/110/63/ons/oon/oon/ "8 
Heat treanefer in tubes with ---« B104/B186 


which is solved for the boundary conditions 


ot gh ot _ Gels : (a)- 
pit\: a. BS Re =0. 
( FR pon d ( ae d (ee) gea,.t 


Here, Wy ie the reduced velocity of the liquid, R= r/o, R, 2 r,/Fos 


r is the running parameter - Integrating (6) from R, to R ana intro- i 
ducing the reduced temperature mo 


: (t - to 
wx » yields 


a,F4* opt 2 


ae | (8), 
; jw. Rar 
= ___&y aR -- : 
g—R) (149<PrR 14 pL Pr)R 
R, : R, mS 
where é,/® is replaced by ReePr/v 3 Be é fen , Pe 90,7 4/(GoyF4* Yen 2) 
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Heat transfer in tubes with ... B104/B186 


Here bq ie the factor of turbulent heat tranefer, and t- the fector of 


turbulent momentum transfer. From these equations imtegral relations for 
the temperature field and for the heat transfer coefficients are derived 
for arbitrary heat loads on the walls. Finally the heat transfer of a 
laminar flow in annular tubes is calculated numerically. There are 

4 figures and 1 table. 


ASSOCIATION: &nergeticheskiy institut, g. Moskva (Power Engineering 
Institute, Moscow) 


SUBMITTED s October 2, 1962 


Card 3/3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RELEASE: te ed eed de Raa BDESO: a hile ibe he 4 


f EERERDIEA| Leesccese sa —— ee 
‘-- 
€. 


3 ; . s . u 
PETUKHOV BS doktor tekhn nauk, prof e} KOVALEV , S.A ? inzh 
UV» Mewes 


Izv. Vy8- 
Créticel thermal loads during the eerie of a aaa TT tk 
ucheb. zav.e; energ. 6 now4281-89 Ap 4 


Moskovskiy ordena Lenina energotichosity | institut. 
Se oeieiona kafedroy inzhenernoy LE 
(‘thermodynamics ) ( 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001240710002-4" 


"APPROVED FOR RE 


UBTUKHOV, B.S.3 POPOV, V-N. 


LEASE: 06/15/2000 


CIA-RDP86-00513R001240710002-4 


ne 


eh dbe . = we =] i - jonali - 8 nee 
Theor ul 4 I nos* ricti:9 

e tical calc a Y O nea ang.er and NTC. na res tance 
in the tur pulent flow of an {ncompr es si ble a luid of var jable 


physical properties in pipes. 


J1l-Ag 'o3. 


1, Moskovskiy energeticheskly 


APPROVED FOR RELEASE: 06/15/2000 


1 no.1:85-101 
Tepiofiz. V¥S- Lemp. Be peer 


institut. 


CIA-RDP86-00513R001240710002-4" 


BEPROWED FOR RELEASE: 06/15/2000 


zs CIA-RDP86-00513R001240710002-4 


ae rucney, BV 


ARKHANGEL'SEIY, P.Ye., inzhener; ARKHIPOV, P.P., inzhener; VAS'KOV, M.P., 
agronod; ZHMUDSKIY, D.A., arkhitektor; IVANOV, A.P., arkhitektor; KIBI- 
HEV, 5,<F., arkhitektor; ERYLOV, N.Y... {nzhener-arkhitelktor; KULAKOV, 
D.V., arkhitektor; MARTYNOV, P.F., inzhener; NIKIFOROV, V.S., inzhener; 
NOSKOV; B.G., arkhitektor; PETUKHOV,.. Boy» kandidat tekhnicheskikh nauk; 
RUDANOY, M.L,, kandidat tokhnfehesitkh nauk; RYAZANOV, V.S., kandidat 
arkhitektury; SOKHRANICHEV, N.8., inzhener-arkhitektor; TARASOV, D.1., 
arkhitektor; SHMIDT, N.E., kandidat arkhitektury; KHOMUTOV, Ye.Ye., 
arkhitpktor ; VOL! FOVSKAYA, V.N., redaktor; FEDOTOVA, A. F., teknniche- 
akiy ak‘or. 


(HandpPook on the construction of farm buildings] Spravochnik po sel'sko- 
khozipistvennom atroitel'stvu. Avtorskil kollektiv: PB Arkhangel ‘skit 
4 drJj, avtor-sost. N.V.Krylov. Moskva, Gos.izd-vo sel'khoz.1lit-ry. Vol.3 
19554 843 p. (Farm biildings) (MLRA 9:6) 
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Abs Jour : Ref Zhur - Khimiyo, Ne 7, LT, waody. 


Author 2B. Ve. Fetubacey  -. B. Plnsnver. 
Inst » Wtawesa l Toy taal 


Title: .oSeeam goreticn bs ‘pron fiber. 
Srig Pub: Zh. preci. gxnimii, tay! 29, Ne bk, 1e46-iehd (reais). 


Abstract : Oriented caprene fil rE, trented without tension by an oqpue- 
ous pheno] solut.on roduce ste™ sorption (5) 3t 1 
reletive humidity o cd ineresse Sat hieh os. Treatmone af fi - 
ber under tension ties no influence on the value ind rity of 
Thermib trovtment ducts S of stem, this reduction is strant- 
eraifo the: fiber is buted under tension, than when hented witn- 
nut one. The precess cf compression of mcleculer structure by 
nesting caprone fiber Procecdé ‘ely fast and muds in 79 ut - 
onde. Steam G dove not depend on mrcromoleculs orientation, 


but depends on the quantity of inte raolceeubar bends. At ht re: 
lative humidity < 25%, the difrusion coefficient does not de - 
pend on stecuw clesticity at given temperature. Dformati oa 
indcx of the eaprone fiber inercases shirply with the hentwang 
af the fiber by ovurtcated stow under tonsion. 


Curd 1/1 -188- 
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PETUKHOV, B.V.; KONKIN, A.A. 
Necanbioey of the manufacture of the polyester fiber "levaar". 
Khim. volok. no.2:ll-16 ‘59. (MIRA 12:9) 


1.Vsesoyuznyy nauchno—issledovatel'skiy institut ,akusstvennogo 


volokna. 
(Ravon) 
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30V/80- 32-25-47, De 
Pet) : in, A.A. 


The Combination of the Reactions of Reesterification and FPoisycondensa 
tion in the Synthesis of Polyetnyleneterephthalate 


Znurnal prikladnoy khimii, 1959, Vol 32, Nr 5, pp 1172-1173 (USER) 
Folyethyleneterephthalate 3 the base of the polyester fiber "bas 

it is produced by the reesterification of the aimethyl ether -° 
terephthalic acid and etny.ene ziycol to aiglycos: ether, ani we om 
condensation of the latter to polyehyleneterepnthalate. Evhy-ene 22) 
col is used in the quantity of more than two moles per one mole oi 4.- 
etnyl ether. Experiments were made to use less than two moles in thr 
reaction, For this purpose 0,05% of zinc acetate was used as a cati- 
lyst. The yield was approximately the same as in the ratio &.5 2 1 
The products obtained nad a suffictently high molecular weigrt. whiok 
could not be expected, if the unreacted methoxy-groups had blocked tne 
ends of the chain. ‘he formed ethyleneglycoi remains in the sphere of 
reaction due to the increasing viscosity and the ratio may be therefore 


less than 2:1. 
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The Combination of the Reactions of Reesterificatior. and Polycondensatior. in tne oyn- 
thesis of Polyethyieneterennthalate 


4 


There are: i diagram, . graph, i table and 2 references. i oof 
Scviet and 1 Sng:isr. 


ASSOCIATION: Vsesoyuznyy nauchr.o-issiedovatel'skiy institu *3KuSStvemn.oge vole Ka 


(ALLUrnio. Sctarntific Research Institute of Artificial Fiber) 


SUBMITTED: January 2, 1956 
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POLYAKOV, Yu.el.; PETUKHOV, B.V. 


Energy-impulse tensor in the S-matrix tneory. Vest. “oer, Une 
: Fi 318-23 S-O ‘65. 

Ser. 3: Fiz, astron, 20 no.5:18-23 die dns 

1, Nauchno-issledovatel'skiy institut yadernoy fiziki 

Moskovskogo universiteta. Submitted February 29, 196d. 
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matrix element of the energy- impuise tensor and the cnarge . 
and magnetic moment, Vest. Mosk, un, Sere 3° Pies Actrone RG 
no.sil4~17 C=C fot. (MIRA if 31: 


1, Nauchno-insledovateltakiy institut yadernoy Piriks Moskuveroge 
univergiteta, Submitted February 6%, lUFd. 
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PETUKHOV, B.V.; KONDRASHOVA, S.M. 


7 Properties of the copolymer of poly-fethylene terephthalate - 
ethylene adipinate) and of the fibers based on it. ee ee 
no.l:55-60 ('02. MIRA 18:4 


l. Vsesoyuanyy nauchno-issledovatel'skiy institu* stek lyannogo 
volokna. 
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PETUKHOV, _ Be Ves ; KONDRASHOVA, S.M. 


ieeasephais substitution in polyethylene terephthalate. Vysokom. 
soedg 3 10.5:657-661 My '6l. (MIRA 14:5) 


1. Yeesoyusnyy nauchno-issledovatel'skiy institut iskusstvennogo 


volokna. 
(Terephthalic acid) (Adipie acid) 
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TEREXHOVA, G.M.; PETUKHOV, 3.V. 


Blocking of the end groups of polyethylene terep:t late 57 ; 
o-phosphoric acid. Khia.volok. no.4:8-10 160. (MIRA 13:10) 


1. Veesoyuznyy nauchno—issledovatel'skiy institut iskusstvennogo 


volokna. 
(Perephthalic acid) (Phosphoric acid) 
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PHASE I BOOK EXPLOITATION SOV/5U96 


Petukhov, Boris Viidimirovicn 


—_— 


Poliefirnoye volokno; terilen, lavsan (Polyester Fiber; Terylene, 
Lavsan (Dacron]) Moscow, Goskhimizdat, 1960. AS p. 6,000 
copies printed. 


Ed.: S. I. Babushkina; Tech. Ed.: V. V. Kogin. 


PURPOSE: This booklet 1s intended for personnel in the chemical 
and synthetic fiber industries. It mav also be used by 


specialists in other industries that ° cess or use synthetic 
fibers. 


COVERAGE: The booklet deals with the theoretical and practical 
principles of the manufacture of polyester fibers from poly- 
ethylene terephthalate. It describes the properties of these 
fibers and their fields of applicaticn. No personalities are 
mentioned. There are 145 references: 19 Soviet, © English, 
13 German, 12 French, and le other. 
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tekhn.red, 


[Polyester fiber (terylene, lavsen)}. Poliefimnoe volokno; 

terilen, lavsan. Moskve, Gos.nauchno-tekhn.izd-vo khim.lit-ry, 

1960. 85 p. (MIRA 13:11) 
(Rayon) 
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AUTHORS: Terekhova, G. M.. Petukhov, B. V. 


TITLE: Blocking of the End Groups of Polyethylene Terephthalat. 
by Means of o-Phosphoric Acid 


PERIODICAL: Khimicheskiye volokna, 1960, No. 4, pp. 8 - 10 


\ 
TEXT: The Lavsan fiber (polyethylene terephthalate). obtained by the 
reaction of dimethyl terephthalate with ethylene glycol, takes on a 
yellow color at the high polycondensation temperature (275-280°C) owing 
to oxidation and thermal destruction of the end groups, predominantly 
the hydroxyl groups. The authors report on experiments to block these 
end groups by means of ortho-phosphoric acid. The polycondensation to 
place at 1-2 torr. The phosphoric acid was added as 15% solution in 
ethylene glycol at various times of the process. Fig. 7? shows that tc. 
high additions of phosphoric acid retard polycondensa~ion. Morecver. 
the molecular weight of the end product is reduced, as can be seen fron 
Fig. 2, in which the viscosity reduction under the effect of the concen: 
tration of phosphoric acid 1:8 illustrated. An addition of 0 OA af 
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